(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
14 June 2001 (14.06 .2001) 




PCT 



iiDiniifliiiniDiiiiDnoiniii 

(10) International Publication Number 

WO 01/41677 Al 



(51) International Patent Classificatio* 7 : A61F2/06 

(21) International Application Number: PCT/USOO/33369 

(22) International Filing Date: 8 December 2000(08.12.2000) 

(25) Filing Language: 

(26) Publication Language: 



(3D) Priority Data: 

09/460,123 13 December 1999 (13.12.1999) US 

(71) Applicant: ADVANCED CARDIOVASCULAR SYS- 
TEMS, INC [US/US]; 3200 Lakeside Drive, Santa Clara, 
CA 95054-2807 (US). 

(72) Inventors: WILSON, Stan; 601 W. Spruce, Suite K, 
Missoula, MT 59802 (US). MAUCH, Kevin, M; 9463 
Victoria Lane, Windsor, CA 95492 (US). 



(74) Agents: NAGY, John, S. et al.; Fulwider Patton Lee & 
Utecht, IIP, Howard Hughes Center, 10m floor; 6060 Cen- 
ter Drive, Los Angeles, CA 90045 (US). 

(81) Designated States (national)': AE, AG, AL, AM, AT, AU, 
AZ, B A, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, H, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
L5, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MQ NL, PT, SE, TR), OAPI patent (BF, B J, CF, 
CG, d, CM, GA, GN, GW, ML, MR, NE, SN,TD,TG). 



[Continued on next page] 



= (54) Title: CATHETER ASSEMBLY FOR DELIVERING STENTS 




(57) Abstract: An improved catheter assembly and 
method are provided for treating bifurcated vessels. 
The catheter assembly of the present invention molnrVs 
tubular restraint for xeleasabty restraining a pair of 
balloons daring delivery and advancing a bifurcated 
stent through a vessel The system is designed far 
repairing a main vessel and a side branch ves sel forming 
a bifurcation, without compromising blood flow in other 
portions of the bifurcation, thereby allowing access 
to all portions of the bifurcated vessel should further 
interventional treatment be necessary. 
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PubU **? : . . , . . once Notes on Codes and Abbreviations" appearing at the begin- 
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description. 
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CATHETER ASSEMBLY FOR DELIVERING STENTS 

BACKGROUND OF THE INVENTION 

The invention relates to a catheter assembly for use at a bifurcation and, 
more particularly, a catheter assembly for implanting a bifurcated stent in a bifurcated 
blood vessel that is diseased, and a method and apparatus for delivery and 
implantation. 

Stents conventionally repaiT blood vessels that are diseased. Stents are 
generally hollow and cylindrical in shape and have terminal ends that are generally 
perpendicular to their longitudinal axes. In use, the conventional stent is positioned 
at the diseased area of a vessel and, after placement, the stent provides an unobstructed 
pathway for blood flow. 

Repair of vessels that are diseased at a bifurcation is particularly challenging 
since the stent must overlay the entire diseased area at the bifurcation, yet not itself 
compromise blood flow. Therefore, the stent must, without compromising blood flow, 
overlay the entire circumference of the ostium to a diseased portion and extend to a 
point within and beyond the diseased portion. Where the stent does not overlay the 
entire circumference of the ostium to the diseased portion, the stent fails to completely 
repair the bifurcated vessel. Where the stent overlays the entire circumference of the 
ostium to the diseased portion, yet extends into the junction comprising the bifurcation, 
the diseased area is repaired, but blood flow maybe compromised in other portions of 
the bifurcation. Unopposed stent elements may promote lumen compromise during 
neointimalization and healing, producing restenosis and requiring further procedures. 
Moreover, by extending into the junction comprising the bifurcation, the stent may 
block access to portions of the bifurcated vessel that require performance of further 
interventional procedures. Similar problems are encountered when vessels are 
diseased at their angled origin from the aorta as in the ostium of a right coronary or a 
vein graft. In this circumstance, a stent overlaying the entire circumference of the 



ostium extends back into the aorta, creating problems, including those for repeat 
catheter access to the vessel involved in further interventional procedures. 

Conventional stents are designed to repair areas of blood vessels that are 
removed to mbim rc a«onsand, S mceacnnvennonalstentgenerallyternmtates alright 

5 angles to its longitudinal axis, the use of conventional stents in the region of a vessel 
bifurcation may result in blocking blood flow of a sfde branch or fail to repatr the 
bifurcation to the fullest extent necessaty. The conventional stent might he placed so 
to a portion of the stent extends info the pathway of blood flow to a side branch of 
tobifurcationorextends so far as to completely cover the path ofbloodflow.nas.de 
10 branch. The conventional stent might alternatively be placed proximal to, but not 
entirely overlaying, the circumference of the ostium to the diseased portion. Such a 
position of the conventional stent results in a bifurcation that is not completely 
repai re d.Theonlyconceivablesituationinwhichfheconventionalstent,havmgn g ht- 

angled terminal ends, could be placed where the entire circumferer.ce of the osttum > 
15 repairedvrimoutcompromisingbloodflow.iswhemmebimrcationisformedofnght 

angles. In such scenarios, extremely precise positioning of the conventional stent > 
required. This extremely precise positioning of the conventional stent may result m 
the right-angled terminal ends of the conventional stent overlaying the ennre 
circumference of the ostium to the diseased portion without extending into a stde 
20 branch, thereby completely repairing the right-angled bifurcation. 

To circumvent or overcome the problems and limitations associated w,th 

consistently overlays the entire circumference of the ostium to a diseased portion, yet 
does not extend into the junction comprising the bifurcation, may be employed. Such 
25 a stent would have the advantage of completely repairing the vessel at the brfurcabon 
withoutobsmrctingbloodflowmotherportionsofthebitecation. In addition, such 

a stent would allow access to all portions of the Untreated vessel should further 
intervmtionaltreannentbenecessary.mariurationmvoWmgdis^einmeongtnof 

an angulated aorto-ostial vessel, such a stent would have the advantage of completely 



repairing the vessel origin without protruding into the aorta or complicating repeat 
access. 

In addition to the problems encountered in using the prior art stents to treat 
bifurcations, the delivery platform for implanting such stents has presented numerous 
5 problems. For example, a conventional stent is implanted in the main vessel such that 
a portion of the stent is across the side branch, so that stenting of the side branch must 
occur through the main-vessel stent struts. In this method, commonly refened to in the 
art as the "monoclonal antibody" approach, the main-vessel stent struts must be spread 
apart to form an opening to the side branch vessel and then a catheter with a stent is 

10 delivered through the opening. The cell to be spread apart must be randomly and 
blindly selected by recrossing the deployed stent with a wire. The drawback with this 
approach is there is no way to determine or guarantee that the main-vessel stent struts 
are properly oriented with respect to the side branch or that die appropriate cell has 
been selected by the wire for dilatation. The aperture created often does not provide 

15 a clear opening and creates a major distortion in the surrounding stent struts. There 
is no way to tell if the main-vessel stent struts have been properly oriented and spread 
apart to provide a clear opening for stenting the side branch vessel. 

In another prior art method for treating bifurcated vessels, commonly 
referred to as the "Culotte technique" the side branch vessel is first stented so that the 

20 stent protrudes into the main vessel. A dilatation is then performed in the main vessel 
to open and stretch the stent struts extending across the lumen from the side branch 
vessel. Thereafter, the main-vessel stent is implanted so that its proximal end overlaps 
with the side branch vessel. One of the drawbacks of this approach is that the 
orientation of the stent elements protruding from the side branch vessel into the main 

25 vessel is completely random. Furthermore, the deployed stent must be recrossed with 
a wire blindly and arbitrarily selecting a particular stent cell. When, dilating the main 
vessel, stretching the stent struts is therefore random, leaving the possibility of 
restricted access, incomplete lumen dilatation, and major stent distortion. 
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In another prior art device and method of implanting stents, a V stent 
procedure includes implanting a stent in me side branch ostium of the bifurcation 
followed by stenting the main vessel across the side branch ostium. In another pnor 
art procedure, known as "kissing" stents, a stent is implanted in the main vessel wrfh 
5 asidebmnchstentpartiallyextendingmtomemainvesselcreatingadouble-baneled 

tomenofmerwostentsmaemamvesselpmximaltomebifurcation.Anomerpnor 
art approach includes a so-called "trouser legs and seat" approach, which includes 
implanting three stents, one stent in the side branch vessel, a second stent a a drstal 

10 proximal to the bifurcation. 

All of the foregoing stent deployment assemblies suffer from the same 

■ themainvesselandsidebranchvesselsbetweenthestentedsegments. Maneuvered 
flap or fold in the intima or plaque will invite a "snowplow" effect, representing a 
15 substentialnskforsubacutethmmbo^ 

restenosis. Further, where portions of the stent are leftunopposed within the lumen 
the risk for subacute fltrombosis or the development of restenosis again is mcreased. 

.r^successmlplacamentnearlyhnpossible.Furmer.evenwhereplacementh^ 
20 been success&l, me side branch vessel can be "jailed" or covered so drat mere . 
impaired access to the stented area for subsequent intervention. 

In addition to problems encountered in treating disease mvolvmg 
bifurcations for vessel origtas, difficult is a!so encountered in treating dtsease 
confined to a vessel segment but extending very close to a distal branch point or 
25 bifurcation which is not diseased and does not require treatment. In such 
chcumstencas, very precise placement of a stent covering the distal segment, but not 
extendmgin to meostiumofmemstalsidebranch,maybeafficul.orimpo S sible.The 

present invention offers a solution to the problems involved in treating bifinca.ed 
vessels. 
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As used herein, the terms proximal/' '^roximally," and "proximal 
direction" when used with respect to the invention are intended to mean moving away 
from or out of the patient, and the terms "distal," "distally," and "distal direction" 
when used with respect to the invention are intended to mean moving toward or into 
5 the patient. These definitions will apply with reference to apparatus, such as catheters, 
guide wires, stents, the like. When used with reference to body lumens, such as blood 
vessels and the like, the terms "proximal," "proximally," and "proximal direction" are 
intended to mean toward the heart; and the terms "distal," "distally," and "distal 
direction" are intended to mean away from the heart, and particularly with respect to 
10 a bifurcated blood vessel, are intended to mean in the direction in which the branching 
occurs. 

SUMMARY OF THE INVENTION 

The invention provides for a catheter assembly for delivering and implanting 
stents. The system is designed for repairing a main vessel and a side branch vessel 

15 forming a bifurcation, without compromising blood flow in other portions of the 
bifurcation, thereby allowing access to all portions of the bifurcated vessel should 
further interventional treatment be necessary. The invention also solves problems 
associated with wire wrapping and tracking over two guide wires. 

In one aspect of the invention, there is provided a stent delivery assembly 

20 for implanting a Y-shaped stent in a bifurcated vessel having a first vessel branch and 
a second vessel branch. A dual balloon Y-shaped catheter is provided including a first 
expandable member having a proximal end and a distal end, a second expandable 
member having a proximal end and a distal end, a main catheter body, a first catheter 
branch connecting the first expandable member to the main catheter body, and a 

25 second catheter branch connecting the second expandable member to the main catheter 
body. A first guide wire lumen is included for receiving a first guide wire. The first 
guide wire lumen extends through at least a portion of the catheter including the first 
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expandable member. A second guide wire lumen is provided for reviving a second 
guide wire. His second guide wire lumen extends through at least a poruon of foe 
oau.e^mcludingftesecondexpaadablememDer.Tl.efirstexpandablememberand 

the second expandable member are normally biased apart, but are restrained and held 
5 together to provide a low profile during delivery of a Y-shaped stent 

to another aspect ofthe invention, there is provided a method of stentmg a 
bi&rcatedvesselhavingabiftnuationwimaearina.afotvesselbranch.andasecond 

vessel branch. A dual balloon Y-shaped catheter is provided includmg a first 
expandable member having a proxima! end and a distal end, a second expandable 
10 memberhaving aproximal end and a distal end, a main catheter body, a first catheter 
branch connecting me first expandable member to the main catheter body, and a 
secondcafteterbranchconnectingthesecondexpandablemembertothemaincatheter 

body The first expandable member is longer than the second expandable member. 
Thefcstexpandablememberandmesecondexpandablememberarenormallyb.ased 

15 apar^butare^ainedaudheldtogeftertoprovidealowpmfileduringdehveryof 
a Y-shaped stent. 

A first guide wire lumen is provided for receiving a first guide wue. The 
firs, guide wire lumen extends through at least a portion ofthe catheter including the 
firs, expandable member. A second guide wire, lumen is provided for reoovmg a 
20 second guide wire. The second guide wire lumen extends through at least a porfon 
ofmecathe^includmgmeseeondexpandablemember.AY-shapeds.entismounted 

onthefirstandsecondexpandablemembers. A second guide wire is positioned such 

that it extends within ft. firs, vessel branch proximally of the bifurcation and wflun 
ftesecondvesselbranchdisallyofmebifi^ation.Thecafl.etercanmenbeadvanced 

25 distallyoverthesecondgmdewireviati.esecondguidewirelumensothat.hed.sta, 
end of the first expandable member is advanced distally of me bifurcation m me 
second vessel branch, wherein the second expandable member is positioned tnto 

ofthe first expandable member is jus. distal of .he carina in the second vessel branch. 
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A first guide wire is advanced distally out of the first guide wire lumen and 
into the second vessel branch. The second guide wire is withdrawn proximally such 
that the first and second expandable members are released and spring apart. The 
second guide wire is then advanced distally in the first vessel branch. The first guide 
5 wire can then be further advanced distally in the second vessel branch. The catheter 
is then advanced distally over the first and second guide wires until the Y-shaped stent 
is positioned at the bifurcation. The Y-shaped stent can be implanted by inflating the 
first and second expandable members. The first and second expandable members are 
then deflated. 

10 Other features and advantages of the present invention will become apparent 

from the following detailed description, taken in conjunction with the accompanying 
drawings, which illustrate, by way of example, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is an elevational view of a bifurcation in which a prior art "T" 
15 stent is in a side branch ostium followed by the stenting of the main vessel across the 
branch ostium. 

FIG. 2 is an elevational view of a bifurcation in which "touching" prior art 
stents are depicted in which one stent is implanted in the side branch, a second stent 
implanted in a distal portion of the main vessel next to the branch stent, with 
20 interrupted placement of a third stent implanted more proximally in the main vessel. 

FIG. 3 is an elevational view of a bifurcation depicting "kissing" stents 
where a portion of one stent is implanted in both the side branch and the main vessel 
and adjacent to a second stent implanted in the main vessel creating a double-barreled 
lumen in the main vessel proximal to the bifurcation. 
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FIG. 4 is an elevational view of a prior art "tiouser legs and seat" stenting 
approach depicting one stent implanted in the side branch vessel, a second stent 
inTpiantedmaproximalpornonof&emain vessel, and a close deployment of a third 
stent distal to the bifurcation leaving a small gap between the three stents of an 
5 uncovered lumenal area. 

FIG. 5 A is an elevational view of a bifurcation in which a prior art stent is 
implanted in the side branch vessel. 

FIG. 5B is an elevational view of a bifurcation in which a prior art stent is 
implantedinthe sidebranch vessel, with the proximal end of the stent extending into 

10 the main vessel. 

FIG. 6 is an elevational view, partially in section, depicting an embodiment 
of a Y-shaped catheter assembly for deploying a Y-shaped stent in a bifurcation. 

FIG. 7 is an elevational view, partially in section, depicting the Y-shaped 
catheter assembly of FIG. 6 in which expandable members are restrained and held 
15 together. 

FIG. 8 is an elevational view, partially in section, depicting a guide wire at 
a bifurcation. 

FIG. 9 is an elevational view, partially in section, of a bifurcation in which 
the catheter of FIG. 6 is delivering the stent in the bifurcated area, tracking over the 
20 wire that joins the two expandable members together. 
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FIG. lOis an elevational view, partially in section, of a bifurcation in which 
the distal end of an expandable member of the catheter of FIG. 6 is just distal to the 
carina. 

FIG. 1 1 is an elevational view, partially in section, of a bifurcation in which 
5 the expandable members of the catheter of FIG. 6 have been released. 

FIG. 12 is an elevational view, partially in section, in which the Y-shaped 
stent is in apposition with the carina. 

FIG. 13 is an elevational view, partially in section, in which the expandable 
members of the catheter of FIG. 6 are in an expanded condition. 

10 FIG. 14 is an elevational view, partially in section, in which the Y-shaped 

stent has been implanted at the bifurcation and the catheter and guide wires of FIG. 6 
have been removed. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As shown in the exemplary drawings wherein like reference numerals 
15 indicate like or corresponding elements among the figures, the present invention 
includes a stent delivery system for treating bifurcated vessels in, for example, the 
coronary arteries, veins, arteries, and other vessels in the body. 

Prior art attempts at implanting intravascular stents in a bifurcation have 
proved to be less than satisfactory. For example, FIGS. 1-4 depict prior art devices 
20 which include multiple stents being implanted in both the main vessel and a side 
branch vessel In FIG. 1, a prior art "T" stent is implanted such that a first stent is 
implanted in the side branch near the ostium of the bifurcation, and a second stent is 
implanted in the main vessel, across the side branch ostium. With, this approach, 
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vessel must necessarily pass tough the main vessel stent, causing possible 

obstructions or thrombosis. 

Referring to FIG. 2, tee prior art stents are required to stent the 

5 bifurcation. mFlG.S.mepriorartmemodincludesimplantingWosten^sidebys.de, 
such that one stent extends into me side branch vessel and me main vessel, and the 
second stentis implanted inthemain vessel. This results in a double-barreled lumen 
which can present problen* such as thrombosis, and turbulent in blood flow. 
Referring to the FIG. 4 prior art device, a first stent is implanted in the side branch 

10 vesseMsecondstentisinmlantedmapmxima^ortionofmen^invessehandated 

stent is implanted distal to the bifurcation, thereby leaving a small gap between the 

stents and an uncovered lumenal area. 

Referring toFlGS.5Aand5B,apriorartstent is configured for deployment 

fa side branch vessel 5. In treating side branch vessel 5, if a prior art stent is used a 
,5 conditionasdepictedwiUocxur. That is, a stent deployed in side branch vessel 5 wrll 
teveaportionofthesidebranchvesselexposed.orasdepictedinSB.aporUonofthe 

stent will extend into main vessel 6. 

Turning to FIGS. 6 and 7, in one embodiment of fheptesent invention, stent 
delivery assembly 10 is provided for Beating bifurcated vessels. In this embodiment, 
20 aY-shapedstentisimplantedtocovermebifumation. Catheter 12 can be configured 
as a dual balloon Y-shaped catheter. The catheter includes first expandable member 
14 and second expandable member 16 that are configured to reside side-by-s.de (Y- 
sha P ed)forlow P rofiledehveryandmspringapartforimplantmgY-shapeds,entl8. 

Each of the expandable members has a proximal end and a distal end. Tbe stent can 
25 be removably mounted on the first and second expandable members. 

The catheter 12 forte includes main catheter body 20. A first catheter 
branch 22 connect firs, expandable member 14 to the mam catheter body. A second 
catheterbranch24corments S ecnndexpandablememberl6tothemaincatheterbody. 
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A first guide wire lumen 26 is provided for receiving first guide wire 28. 
In this embodiment, the first guide wire lumen is of the over-the-wire (OTW) type, 
which is known in the art; however, it is contemplated that the first guide wire lumen 
can be of the rapid-exchange (RX) type or unzippable-rapid-exchange type, which are 
5 also known in the art. The first guide wire lumen extends through at least a portion of 
catheter 12 including first expandable member 14. 

A second guide wire lumen 30A, 30B is provided forreceiving second guide 
wire 32. In this embodiment, the second guide wire lumen is of the rapid-exchange 
type; however, it is contemplated the second guide wire lumen can be of the 
1 0 unzippable-rapid-exchange type or over-the-wire type. The second guide wire lumen 
extends through at least a portion of the catheter including second expandable member 
16. The expandable members can be inflatable non-distensible balloons. The guide 
wires 28,32 preferably are stiff wires each having a diameter of 0.014 inch, but can 
have different diameters and degrees of stiffness as required for a particular 
15 application. A particularly suitable guide wire can include those manufactured and 
sold under the tradenames Sport® and Ironman®, manufactured by Advanced 
Cardiovascular Systems, Incorporated, Santa Clara, California. 

The first expandable member 14 and second expandable member 16 are 
normally biased apart, but can be restrained and held together to provide a low profile 
20 during delivery of Y-shaped stent 1 8. The expandable members can be held together 
by positioning second guide wire 32 through second guide wire lumen 30A that runs 
through the second expandable member and second guide wire lumen 3 OB that runs 
through tubular restraint 34. The tubular restraint is attached to distal end 36 of the 
first expandable member. Alternatively, lumen 30B can run through distal end 36. 
25 The distal end of the first expandable member protrudes distally of the distal end of the 
second expandable member to facilitate tracking over second guide wire 32. The distal 
end of the first expandable member can include a radiopaque marker for facilitating 
delivery in the body. 
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Thecatireter 12 ftrtherincludes an inflationlumen (not shown) for inflating 
tat and second expandable members * « simultaneously. The expandable 
memberscanteMatedbydeUveringasutobleinflationmedia.aucl.as saline, to the 

ettpandablemen.bersviatheinflationh.men. Indus embodiment, the firs, expandable 
5 member is approximately twice as long as the seeond expandable member; however, 
it is contemplated that the first and seeond expandable members may have varytng 

lengths. v 
In one method of stenting a bifurcated vessel, as shown in TIGS. 8-14, Y- 

shaped stent 18 is mounted on first and second expandable members 14,16. The 
10 seeondguidewimsacortmcltmggtndewireiisposidonedsuchtha.itex.endswtto 

tat vessel branch 6 (such as a main vessel) proximally of the bifurcation and wtthm 
second vesselbranchStsuchasaside-branchvesseDdistirUyofthebifurcation. The 
cafheterUisfltenadvanceddistallyoverthesecond guide wire via second gutdewtre 
iumen 30A.30B so drat the distal end of first expandable member 14 is advanced 
» distallyofthebiftmationintheseeondvesselbranch. If assembly 10 atriveswtth the 
to texpandablemembeTtno rc pmximatecarina7 than second expandable member 16, 
thefirs, expandablemember will encoonterthe vessel wallproximate the canna, Itts 
intended ma, this scenario will produce a tendency for me assembly <o rotate as toe 
second guide wire continues to appose toe vesse. wall proximate the canna. 
20 Therefore, «he second expandable member 16 is positioned into apposition wtth the 
bitorcation a, Are carina. If necessary, dte known technique of visual assignment of 
the guide wires can be implemented. In this case, the wires can include vtstble 
portions for identification on highly magnified fluoroscopy. 

After rotation of assembly lOhas occurred, catheter 12 is positioned such 
25 toa, distal end 36 offirst expandable member Mis jus, distal of carina 7 in second 

^1»^5.l*l»fll*JoK*^io.-^^««^'*• 28( "*• 

mtegra,edguidewi re )canmsidewtuunfirs,guidewire 1 umen26.Al,ematively,the 
tat guide wire can now be inserted into the proximal end of the firs, guide wtre 
iumen. Subsequently, me firs, guide wire is advanced distally out of the firs, guide 
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wire lumen and into the second vessel branch. The second guide wire 32 can then be 
withdrawn proximally and out of lumen 30B. This action causes the first and second 
expandable members to be released and spring apart into a relaxed condition. The 
distance that the first and second expandable members spring apart may be very small 
5 and can vary depending on the application. It is also contemplated that the catheter can 
be designed such that when the first and second expandable members are released they 
do not spring apart at all. 

Next, second guide wire 32 is advanced distally in first vessel branch 6. The 
first guide wire 28 can then be further advanced distally in second vessel branch 5. 

1 0 The catheter 1 2 is now advanced distally over the first and second guide wires until Y- 
shaped stent 18 is positioned at the bifurcation (i.e., anchored at carina 7). The stent 
can now be anchored by inflating the first and second expandable members 14,16. The 
first and second expandable members can now be deflated and the catheter and guide 
wires can be withdrawn from the patient's vasculature. The novel arrangement of 

15 guide wires 28,32 and their respective lumens permit single unit transport of a Y- 
shaped stent to the distal target site without wire wrapping problems and it allows for 
minimal requirements of rotation of the device (less than 90 degrees) for optimal 
deployment (allowing minimal twist deformity). It is contemplated that the guide wires 
can be left in their respective vessels should sequential or simultaneous high pressure 

20 balloon inflation be required in each of the vessels in order to complete the stenting 
procedure. This additional step is a matter of physician choice. 

Thus, Y-shaped stent 1 8 is delivered to a bifurcation in a manner that 
reduces the chances of wire wrapping and crossing. Notably, it is contemplated that 
the methods of the present invention can be accomplished with suitable variations of 

25 catheter 12. 

While the invention herein has been illustrated and described in terms of a 
catheter assembly and method of use, it will be apparent to those skilled in the art that 
the invention can be used in other instances. Other modifications and improvements 
may be made without departing from the scope of the invention. 
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5. The assembly of claim 1, further including an inflation lumen for 
inflating the first and second expandable members. 

6. The assembly of claim 5, wherein the first and second expandable 
members inflate simultaneously. 

7 . The assembly of claim 1 , wherein when the first expandable member 
and the second expandable member are restrained and held together and the distal end 
of the first expandable member is distal of the distal end of the second expandable 
member. 

8. The assembly of claim 2, wherein the distal end of the first 
expandable member includes a radiopaque marker. 

9. A method of stenting a bifurcated vessel having a bifurcation, a first 
vessel branch, and a second vessel branch, comprising the steps of: 

providing a dual balloon Y-shaped catheter including a first expandable 
member having a proximal end and a distal end, a second expandable member having 
a proximal end and a distal end, a main catheter body, a first catheter branch 
connecting the first expandable member to the main catheter body, and a second 
catheter branch connecting the second expandable member to the main catheter body; 

wherein the first expandable member and the second expandable member 
are normally biased apart, but are restrained and held together to provide a low profile 
during delivery of a Y-shaped stent; 

providing a Y-shaped stent mounted on the first and second expandable 

members; 

providing a first guide wire lumen for receiving a first guide wire, the first 
guide wire lumen extending through at least a portion of the catheter including the first 
expandable member, and 



providtagaseoondguidewirelum.nfor receiving a second guide wire, tire 

the second expandable member, 

delivering the Y-shaped stent to a target area; 

releasingthefirstexpandablememberfromlhesecondexpandablemember 

such that they spring apart; 

implanting the Y-shaped stent by inflating the first and second expandable 

members; and 

deflating the first and second expandable members. 

10 A method of stenting abifnrcated vessel having a bifurcation with 
a carina, a first vessel branch, and a second vessel branch, comprising the steps of: 

providing a dual balloon Y-shaped catheter including a first expandable 
memberhavmgaproxin^endandadis^lend.aseccndexpandablen^berhavmg 

a proximal end and a distal end, a main catheter body, a firs, catheter branch 
connecting the first expandable member to the main catheter body, and a second 

wherein the firs, expandable member is longerfhan me second expandable 
— .andwheremmefn.texpandablementberandmesecondexpandablemember 

arenormaUybiasedapar.butamres^inedandheldmgemer.oprovidealowprofile 

during delivery of a Y-shaped stent; 

providing a first guide wire lumen for receiving a first guide wtre, me first 

expandable member, , 
, providingasecondguidewirelumenforreceivingasecondgu.dew.re.the 

the second expandable member; 

providing a Y-shaped stent mounted on the firs, and second expandable 

members; 
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providing a second guide wire and positioning it such that it extends within 
the first vessel branch proximally of the bifurcation and within the second vessel 
branch distally of the bifurcation; 

advancing the catheter distally over the second guide wire via the second 
guide wire lumen so that the distal end of the first expandable member is advanced 
distally of the bifurcation in the second vessel branch, wherein the second expandable 
member is positioned into apposition with the bifurcation; 

positioning the catheter such that the distal end of the first expandable 
member is just distal of the carina in the second vessel branch; 

providing a first guide wire and advancing the first guide wire distally out 
of the first guide wire lumen and into the second vessel branch; 

withdrawing the second guide wire proximally such that the first and second 
expandable members are released and spring apart; 

advancing the second guide wire distally in the first vessel branch; 

further advancing the first guide wire distally in the second vessel branch; 

advancing the catheter distally over the first and second guide wires until the 
Y-shaped stent is positioned at the bifurcation; 

implanting the Y-shaped stent by inflating the first and second expandable 
members; and 

deflating the first and second expandable members. 
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